The cysteinyl-leukotriene D4 induces cytosolic Ca2+ elevation and contraction of the human detrusor muscle.
The role of intracellular Ca2+ in the activation of human detrusor smooth muscle cells (SMCs) is pivotal. Recently we showed that the mast cell derived pro-inflammatory mediator leukotriene D(4) (LTD(4)) induces increase in intracellular free Ca2+ ([Ca2+](i)) in human detrusor myocytes. In the current study we examined the mechanisms underlying LTD(4) induced increase in [Ca2+](i) and tested whether LTD(4) induces muscle contraction by measuring force development in human detrusor tissue. Cultures of human detrusor SMCs were obtained from patients with benign bladder diseases undergoing cystoscopy. [Ca2+](i) was measured in fura-2 loaded SMCs using micro-spectrofluorometry and dynamic video imaging. Contractile force was monitored with an especially built mini-myograph. Spontaneous oscillations in [Ca2+](i) and force were observed. In the absence of calcium these oscillations were absent. LTD(4) caused a concentration dependent increase in [Ca2+](i) and isometric force. Calcium was released exclusively from intracellular stores. Increases in [Ca2+](i) and force were inhibited in dose dependent fashion by the LTD(4) receptor antagonists montelukast and zafirlukast. Likewise, LTC(4) and LTE(4) induced an increase in [Ca2+](i) and contractile force in the rank order LTD(4) >LTC(4) >LTE(4). Inhibition of Ca2+ induced Ca2+ release (CICR) with thapsigargin and ryanodine suggested the presence of a functional CICR in SMCs. To our knowledge this study demonstrates for the first time that the cysteinyl-leukotriene LTD(4) induces contraction in human detrusor SMCs. LTD(4) induced force and increased [Ca2+](i) were entirely dependent on Ca2+ release from intracellular stores. The action of LTD(4) on force development and increased [Ca2+](i) appeared to be specific, mediated by the binding and activation of specific LTD(4) receptors on SMCs. Also, to our knowledge this report is the first to show that human detrusor SMCs are sensitive to ryanodine, consistent with the hypothesis that a CICR is present and functional in these cells. The presence and role of endogenous cysteinyl leukotrienes for normal contractile functioning of the human detrusor during inflammation remains to be elucidated.